Objective. To investigate the socio-economic differentials in the quality (clinical and interpersonal) of antenatal care and also the correlation between differentials in the quality and utilization of antenatal care.
Introduction
Antenatal care is the 'care before birth' to promote the well-being of mother and fetus, and is essential to reduce maternal morbidity and mortality, low-weight births and perinatal mortality [1 -2] . However, the content and quality of antenatal care and the availability of effective referral and essential obstetric care are important for antenatal care to be effective [2] .
Although utilization of antenatal care ( proportion of pregnant women receiving one or more consultations with trained health workers) is regularly monitored in most settings, and has improved considerably in developing countries in 1990s, there is little evidence on the content and quality of antenatal care in these settings [3] . In fact, the weak relationship, observed in some studies, between antenatal care utilization and maternal health outcomes may be partly due to failure to take into account the content and quality of antenatal care provided [4 -5] .
In addition, there is very sparse evidence on socioeconomic differentials in the quality of antenatal care in developing countries [6] . Most of the studies in India [7 -10] and in other developing countries [11 -13] have attributed socio-economic differentials in antenatal care utilization to a combination of poor access to health services, low education levels and poor demand. Few studies examined the socioeconomic differentials in the quality of antenatal care and its association with utilization. Some studies, however, have suggested poor quality, unfriendly treatment and less information sharing by health providers to the poor and disadvantaged women [14 -16] . These studies also suggested that the perception of poor quality of care may lead to underutilization of health services by the poor women.
Drawing upon a nationally representative survey data from India, the study investigates: (i) quality of antenatal care and socio-economic differentials in the content and self-reported technical and interpersonal quality of antenatal care in four north Indian and four south Indian states; and (ii) correlation between quality of antenatal care and utilization of antenatal care services.
Methods
The data from the National Family Health Survey-2 (NFHS-2), implemented nationwide between November 1998 and December 1999, were used in this study. NFHS-2 is a nationally representative, cross-sectional survey using a systematic, two-stage, cluster sample of households [17] . A 3-year retrospective pregnancy history was obtained from married women, aged 15 -49 years, who gave birth in the 3 years preceding the survey. However, to reduce recall bias, the sub-sample for this study is limited to only those who gave births in the 6 months preceding the survey. The analysis focused on the four north and four south Indian states to provide a comparative perspective, as two regions differ substantially in utilization of preventive health services. These criteria yielded a final sub-sample of 840 women from the four south Indian states (Andhra Pradesh, Karnataka, Kerala and Tamil Nadu) and 2970 women from the four north Indian states (Bihar, Madhya Pradesh, Rajasthan and Uttar Pradesh).
Dependent variables
Utilization of antenatal care. Utilization of antenatal care is measured as at least one antenatal consultation with a trained provider (doctor/nurse); at least four antenatal consultations; and whether the women initiated antenatal consultation in the first trimester.
Clinical quality. Three different aspects of quality of care are generally assessed: structure, process and outcome [18 -19] . The 'clinical quality' of antenatal care was measured by ever performance of essential physical examinations, tests and services by the provider (measurement of weight, height, blood pressure; urine and blood testing; abdomen examination; provision of iron/folic acid supplementation and tetanus toxoid immunization; and provision of information on nutrition, danger signs of pregnancy, delivery care, newborn care and family planning). Two separate summative indexes were created to measure the overall level of quality of 'clinical care' and the quality of 'information provided', both ranging from 0 to 5. The data on quality of clinical care are available by the type of provider (doctor and nurse) but not by the affiliation of the providers (i.e. public or private sector).
Interpersonal quality of care. The 'interpersonal' quality of care was assessed by whether the provider spent enough time with the client; spoke nicely to the woman; and respected the need for client's privacy. The data on interpersonal quality of care were available by the type of facility visited ( public and private).
Independent variables
Wealth quintiles (based on household wealth index), caste and educational status were the main socio-economic status indicators to examine the socio-economic differentials in the utilization and the quality of antenatal care.
Statistical methods
Bivariate analysis is used to examine the socio-economic differentials in the utilization and the quality of antenatal care. Pearson's chi-square test is used to test the significance of differences in the dependent variable across two categories. The two sample mean test is used to test the statistical significance of difference in means of quality of care indexes across two categories.
Two multivariate linear regression models were used to examine the adjusted relationships: (i) the first model used summative quality of care indexes as dependent variable to calculate the adjusted relationship of quality of antenatal care with various socio-economic variables; and (ii) the second was fitted with the proportion of women in a village seeking four or more antenatal visits as the dependent variable to examine the independent relationship of the quality of care with antenatal care utilization after controlling for access to health services and other state level variables. (Since the quality of antenatal care data is available only for women who utilized antenatal care, the only way to examine this relationship was to do a village-level analysis. Urban areas are excluded from the second regression, as the access is assumed to be universal in urban areas.)
All the point estimates were weighted to provide representative estimates. In addition, the standard errors were adjusted for the clustered multistage sampling design (Huber-white standard error estimates) to give efficient confidence intervals. The statistical analysis was carried using the Stata 8.0 statistical software [20] .
Results

Differentials in antenatal care utilization
The women in south India utilized antenatal care significantly more than those in the north India for all the utilization indicators, with sharpest differences observed for 'four or more antenatal visits' ( Table 1 ). The differences in the utilization between north and south were significantly wider in the disadvantaged social groups than among the better-off for all the three indicators. For instance, while the gap between North and South in the poor population quintile for at least one antenatal care visit was 56% (82% in the North versus 26% in the South), it was only 13.8% in the wealthiest population quintile ( Table 1 ). The socio-economic differentials within each region and between the North and the South were even more acute for 'four or more antenatal care consultations'. Similar differences were observed by caste and education. In addition, majority of women, especially in the South, chose doctors than nurses as providers of antenatal care.
the South reported their blood pressure being measured during antenatal visit ( Table 2 ). Less than one-third of the women in the North reported their weight being measured in at least one of the visits compared with 80% in the South. Similar differentials were observed for other components of care also-blood examination (40 versus 79%) and urine examination (38 versus 77%). The overall summative index of clinical quality on a scale of 0-5 varied significantly from 2.1 in the North to 4.1 in the South ( Table 2) . Major deficiencies were observed in the provision of essential information in both South and North but more so in the later. Only 23% of the women in the North and 44% of women in the South reported receiving information on danger signs during pregnancy and delivery care. The overall index of information provided on a scale of 0-5 varied from 1.5 in north India to 2.7 in south India. Besides the poor clinical and information quality, women in the North were also significantly less likely to receive iron and folic acid supplementation than their counterparts in the South (60 versus 91%), though the differences for the tetanus toxoid vaccination were not significant (89 versus 95%).
Differentials by provider (doctor/nurse). In general, women who consulted a nurse reported significantly lower level of clinical quality than those who consulted a doctor, differences being significantly larger in north India ( Table 2 ). The overall index of clinical quality of care varied from 1.3 for a nurse to 2.5 for a doctor in north India and from 2.5 for a nurse to 4.4 for a doctor in south India ( Table 2 ). Nurses were likely to provide significantly lower levels of information than doctors in the North (the index of information given is 1.0 versus 1.7), the differences were not significant in the South (the index of information given is 2.5 versus 2.5).
Differentials by socio-economic indicators. Significant differentials were observed in the clinical and information quality by the household wealth, caste, education and residence in both north and south India. However, the differentials were much wider in the north than in south India for some of the indicators (e.g. the richest/poorest difference in clinical quality of care was 1.8 in North compared with 1.1 in South).
The North -South differentials in the quality of care were observed in all the population groups, with women at the same socio-economic level in the South likely to receive significantly better clinical quality and information than in the North. For instance, women in the poorest population quintile in the South received significantly better clinical quality of Differences across all the background characteristics are statistically significant at P , 0.05 except where indicated; NS, not significant.
care (index of clinical quality of care was 3.7 versus 1.8) and much better information (index of information given 2.8 versus 1.3) than their counterparts in the North from doctors. The North-South differences were more profound among the disadvantaged groups of women than among the better-off groups (e.g. the North-South difference in the poorest quintile for clinical quality of care index for doctors was 1.9 compared with 1.2 in the richest quintile). Similar differences were seen for nurses as well and by the education and caste of women ( Table 3 ). The North-South and socio-economic differentials were the narrowest for the tetanus toxoid vaccination, an interesting finding explored further in the discussion.
Differentials in the interpersonal quality of care Table 4 presents the levels and socio-economic differentials, separately by public and private facility, in the self-reported interpersonal quality of care during the last visit to a health facility for antenatal care. As with quality of clinical care and information provided, the socio-economic differentials in the interpersonal quality of care were observed in both north and south India and in both public and private sectors, although women in both north and south India reported better interpersonal quality of care in the private sector. However, women at the same socio-economic levels were likely to report better interpersonal quality in the South and in the private sector than in the North and in the public sector, respectively. Almost all women-both from poor and rich households-in both north and south India reported providers spending enough time during their visit in private facilities.
In both public and private sector, no statistically significant differences were observed by household wealth, except for the indicator of 'provider speaking nicely' in the South in the private sector; however, we do not see any consistent increasing or decreasing trend. No significant differences were seen by caste in the private sector, though the differences were significant in the public sector in both north and south India. Significant differences were seen by women's level of education. Illiterate women reported significantly poorer interpersonal quality of care for all the three indicators in both the North and the South. Significant differentials were also seen by rural -urban residence in the pubic sector, especially in the North (Table 4 ).
Multivariate analysis
Adjusted association between quality of care indexes and socio-economic variables. The differentials in the quality of clinical The statistical significance (P-values) indicates that the differentials within a particular sub-group (household wealth, caste, education and residence) are significant. These do not indicate the statistical significance comparing a particular population group across north or south India; *P , 0.10; **P , 0.05; ***P , 0.001. care and information provided persisted by region, household wealth, education of the women, urban/rural residence (not significant for information provided) and by the type of provider after adjusting the effect of other variables in the model (Table 5 ). However, the differentials in interpersonal care were statistically significant only by the region, education and the type of the provider (public/private). Association between quality of services and antenatal care utilization levels. The percentage of women receiving four or more antenatal consultations at the village level has a statistically significant positive association with all the three indices for quality of care in the multivariate analysis after controlling the effects of other potentially confounding factors (Table 6) . Although this analysis assumes that all the women in the village receive the same level of quality (which is certainly not true considering significant differentials in the quality of services), the result do provide some idea of relative importance of quality vis-à-vis access. The results show that the quality is a more significant predictor of utilization (clinical quality of index P , 0.001 and interpersonal quality index P , 0.001) of utilization of antenatal care than access (proximity to public or private facility, which was statistically insignificant) ( Table 6 ).
Discussion
The findings should be interpreted within the context of few limitations of the data. The utility of each of the component of antenatal care in ensuring successful maternal and child outcomes even when performed properly is equivocal [21] . Therefore, the study attempts only to examine the performance of standard components of antenatal care as suggested by technical committee of the World Health Organization [1] . Measuring the clinical quality only by enquiring about the ever performance of each component of antenatal care may not capture the quality dimension completely without assessing regular, consistent and proper performance of each component during each visit, which must inevitably affect the effectiveness of the procedures that require regular attendance [21] . The systematic differentials in recall of performance of different components of antenatal care by socio-demographic characteristics may yield false differentials in the quality of care by socio-economic characteristics. To assess the magnitude of this potential source of bias, the responses of the women who gave births in the last 6 months were compared with the women who gave births in the last 3 years. No significant differences were observed between the two samples, alleviating some of our apprehensions on this count. Secondly, consistent reporting of significantly higher quality of care by women in the South at the same education level as in the North does alleviate some of the concerns that illiterate women may not be able to recall the components performed during antenatal visits.
Almost one-third of the women, especially the poor women, in north India reported antenatal care not necessary or customary as the reason of non-utilization of antenatal care. This is consistent with the findings in other household surveys whereby quality or access to services is rarely mentioned as a reason for non-utilization. Simplistic interpretation of these data often leads to conclusions that the lack of demand or information is the main reason for the lower utilization of services often leading, in turn, to inappropriate policy choices of spending resources in educating women about the importance of antenatal care. However, poor quality of services-both clinical and interpersonalwomen receive, e.g. in north India, may partly shape some of the attitudes leading to underutilization of antenatal care. A previous qualitative study in India also noted that simple provision of services did not ensure utilization; women had to first perceive the benefits of service to outweigh the cost [22] .
The relatively poorer quality of antenatal care received by the poor and illiterate women especially in north India confirms the 'inverse health care law', where persons who need it the most get the least [23] . The Working Group on Health of Women and Children for the Government of India highlighted the missed targets on maternal and infant mortality rate in the 10th Plan period (2002 -2007) mainly due to poor performance in north Indian states [24] . Since the utilization of antenatal care is nearly universal among better-off groups with much better quality of care, any further gains in infant and maternal mortality will come from improvement in quality and coverage in the disadvantaged groups with higher mortality rates. The much better quality of antenatal care in the southern states for the disadvantaged group of women suggests that better quality for disadvantaged women can also be achieved in the northern states.
It is also difficult to ascertain whether the socio-economic differentials within each region are due to active discrimination by the providers or due to greater empowerment of the better-off women to demand higher quality services from the providers. Recent quantitative study from Mexico shows active discrimination of providers toward disadvantaged women [16] . The first scenario demands active programs to sensitize the providers and action against erring providers. The second scenario suggests the need for continued investment in women's empowerment programs and policies to make them demand better quality of antenatal care.
Past comparative researches in India have highlighted significant differences in health service utilization between north and south Indian states [25] and attributed these north -south differentials to differences in culture, economy, politics and history [26] . This study examined another potential explanatory factor-the quality of health services-with specific reference to antenatal care, for the observed differentials in the utilization of health care services. Overall better quality of clinical and interpersonal care assisted by right attitude of providers irrespective of women's socio-economic status may increase the utilization of health services.
The NRHM of the Government of India, launched in 2005, also rightly prioritizes north Indian states for concerted efforts to improve maternal health [27] . Rural health care, in most of these states, is marked by absenteeism of doctors/health providers, low levels of skills, shortage of medicines, inadequate supervision/monitoring and callous Differentials in the quality of antenatal care in India attitudes [24] . If the quality of services was as significant as the availability of the services in ensuring better utilization and improved outcomes, it would be prudent for NHRM to endorse concurrent strategies aimed at enhancing both access and quality.
The results show that nurses provided poor quality of services than doctors, and were bypassed by majority of women in favor of much less accessible doctors. One of the core strategies of NHRM is to promote access to improved healthcare though the female health activist (called as ASHA). Theoretically, nurses should be as competent as doctors in providing basic primary health care such as antenatal care. However, the data (especially the narrow northsouth differentials in tetanus toxoid immunization) suggest that although nurses, even in North, are able to provide clearly defined services that can be provided even in nonclinical setting (e.g. tetanus toxoid immunization, distribution of iron/folic acid tablets), they provide poor clinical services that require regular examination and follow-up of women. Strategies to improve access through increasing deployment of health workers such as ASHA by NRHM will be successful only if the quality of services provided by them is good.
The findings reflect on the wider health systems also, as the quality of antenatal care cannot be poor in isolation [28] . Two of the states in the northern region-Uttar Pradesh and Bihar-have lowest rates of utilization of public health services [29] . Hopefully, some of the key strategies adopted under NHRM including establishing 'Public Health Standards' and community participation through decentralized planning will improve the overall quality of health services, especially for disadvantage women in north India.
The next NFHS data (2005 -2006 ) are likely to be available soon [30] . It would be important to investigate how the quality of antenatal care and the utilization have improved since 1998 -99, especially given the scaling-up of the Reproductive and Child Health program implementation and the rapid economic growth that has taken place in India since 1998 -99. Our study results would provide important baseline in assessing the trends in the quality of care and the utilization of antenatal care.
